Hydroxyapatite-coated tendon chitosan tubes with adsorbed laminin peptides facilitate nerve regeneration in vivo.
On the inner surface of tendon chitosan tubes having a triangular shape and a hydroxyapatite coating (t-chitosan/HAp tube), laminin-1 and laminin peptides (YIGSR, IKVAV) have been adsorbed in order to develop nerve growth conduits. The mechanical property, biocompatibility and efficacy of these tubes for nerve regeneration were examined. Step-1: bridge grafting (15 mm) into the sciatic nerve of Sprague-Dawley (SD) rats was carried out using either t-chitosan or t-chitosan/HAp tubes having either a circular or triangular cross section (N=12 in each group). Specimens were taken after 2-, 4-, 6- and 8-week post-implantation (N=3 in each group) for histology determinations. Step-2: t-chitosan/HAp tubes having a triangular cross section with adsorbed laminin-1, CDPGYIGSR or CSRARKQAASIKVAVSAD, as well as control tubes without pre-adsorption were used for implantation (N=18 in each group). Isografting was also carried out (N=6). Histological evaluation was carried out similarly as in Step-1. Furthermore, evoked muscle and sensory nerve action potentials were recorded, and the percentage of myelinated axon area measured at 10 mm distance of the distal anastomosed site in the experimental, control and isograft groups after 12 weeks (N=6 in each group). The results of histological findings, as well as mechanical properties, suggest that a triangular tube shape with a HAp coating benefits nerve regeneration. The effect of laminin peptides (YIGSR, followed by IKVAV) to enhance the growth of regenerating axons has been found comparable with intact laminin-1. Although histological regeneration in both the YIGSR- and laminin-1-treated t-chitosan/HAp tubes matches the isografts, the functional recovery is however delayed.